The phenotypic and molecular resistance induced by a single-exposure to sub-mutant prevention concentration of marbofloxacin in Salmonella Typhimurium isolates from swine.
In the present study, the molecular mechanisms of antibiotic resistance in Salmonella Typhimurium clinical isolates from pigs were investigated using a single-step mutation model of exposure to sub-mutant prevention concentrations (MPCs) of marbofloxacin. The minimum inhibitory concentrations (MICs) of seven antibacterial drugs were evaluated against 30 S. Typhimurium clinical isolates from different pigs. MPCs of marbofloxacin were also determined. The mechanism of marbofloxacin-resistance was investigated by sequencing analysis of target gene mutations and quantifying the overexpression of efflux pumps and their regulators by quantitative RT-PCR. Marbofloxacin showed the highest potency against all isolates (23.3%), including multi-drug resistant isolates. The MPC50 (0.5μg/mL) and MPC90 (2μg/mL) of marbofloxacin were determined, as were MPC/MIC ratios of 2.5 to 8. A gyrA mutation (Ser83Phe or Asp87His) was detected in isolates with an MIC>0.06μg/mL and all single-step mutants. Moreover, expression of acrAB-tolC and marA/soxS/ramA increased following a single-step mutation, but only ramA expression showed a positive correlation with the resistance phenotype of clinical isolates and single-step mutants (p<0.05). Furthermore, the acrR mutation was detected in two clinical isolates and 50% of single-step mutants, regardless of whether the gyrA mutation was present. This is the first report of acrR mutations in S. Typhimurium isolates from pigs in Korea. Our findings suggest that a single-exposure to sub-MPCs of marbofloxacin was sufficient to reduce the susceptibility of Salmonella isolates. Therefore, optimized dosing based on application with the MPC concept is required to reduce the chances of marbofloxacin resistance.